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CHAPTER 1: INTRODUCTION

The aim of this investigation is to contribute to the relatively unexplored area of
phonetic realization of sounds during code switching (henceforth CS). To gather data
concerning this phenomenon, the present study will focus on the analysis of voice onset
time (henceforth VOT) of voiceless stops in stressed word initial position. Spanish and
English are ideal languages to test how bilinguals process and produce the low-level
phonetic properties of stops during CS. Both languages have the same set of voiceless
stops: /p, t, k/, yet these stops have different phonetic (or acoustic) characteristics in
each language. In Spanish, voiceless stops are produced with a short lag. That is,
there is a short interval (measured in milliseconds) between the burst release of the
stop closure and the beginning of voicing in the following vowel. In English, on the other
hand, voiceless stops are produced with a long lag. That is, a long interval between the
release of the stop and the onset of voicing in the following vowel.
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The goal of the present study is to determine whether, and how, CS affects the
phonetic realization of voiceless stops in Spanish and English. In other words, I will
investigate whether during CS Spanish stops are realized with a longer lag,
approaching the English norm, and whether English stops are realized with a shorter
lag, approaching the Spanish norm. Data will be collected from the speech of balanced
bilinguals who were exposed to Spanish and English from an early age in the border
area of El Paso, Texas. As opposed to previous studies that elicited CS using reading
or picture naming tasks (Bullock & Toribio, 2008; Antoniou, Best, Tyler & Kroos, 2011;
Olson 2012; Kilpatrick, 2003; Morgan, 2011; Grosjean and Miller, 1994), this study is
based on naturalistic speech; that is, data collected during an informal conversation with
bilinguals. Given that CS is a phenomenon that occurs mainly in vernacular speech, the
method of data collection used in this study is more suitable that those used in previous
research.
This document is divided into three sections: the current chapter will review
previous studies focusing on CS, the phonetic characteristics of English and Spanish
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voiceless stops /p, t, k/, and earlier analysis of VOT in different languages. Chapter 2
addresses the methodology used to carry out this study and the criteria for inclusion of
participants. Chapter 3 discusses the factors considered in the analysis, results,
conclusions, and possible new areas of study based on the outcomes of this
investigation.

1.1 Previous Research

Spanish and English diverge in phonetic aspects such as stress, vowel sounds,
and VOT of voiceless stops in word initial position. VOT is defined as the interval of
time measured in milliseconds (henceforth ms.), between the burst marking the
release of a stop (/p, t, k/) and the onset of vocal fold pulsing; referred to as ‘voicing’
by Lisker and Abramson (1964). VOT is divided into long lag, 30 ms. or more as in
English and short lag, less than 30 ms. as in Spanish (Lisker and Abramson, 1964). In
English, voiceless stops are characterized by a long lag, ranging from 58 ms. (Lisker
and Abramson, 1964) to 93 ms. (Major, 1992) when the voiceless stop is located at
the beginning of a stressed syllable. On the contrary, Spanish VOT is always short for
3

voiceless stops (/p, t, k/) in initial position followed by a vowel, ranging from 4 ms. to
29 ms. (Lisker and Abramson, 1964). This phonetic characteristic sets Spanish and
English voiceless stops apart, allowing us to compare their phonetic realization during
unilingual and bilingual CS contexts.

In previous research, VOT was studied by acoustic analysis of recorded speech
from monolingual and bilingual speakers (Kilpatrick, 2003; Morgan 2011; Olson 2012;
Antoniou, et al., 2011). Kilpatrick (2003) focused her study on VOT variation in the
bilingual community of El Paso, Texas and gathered data from Spanish and English
monolingual and bilingual participants. Monolinguals with little exposure to both
languages and bilinguals proficient in both languages were recorded separately.
Bilinguals’ speech recordings were measured for English and Spanish VOT values
for comparison to recordings of monolingual participants. Recordings were then
analyzed to compare VOT values of voiceless stops (/p, t, k/) in word initial position
for each context: monolingual and bilingual speech. Her results showed that even
though bilingual speakers exhibited values more or less consistent to monolinguals,
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non-compromised VOT values (values falling within the expected range for each
language) for separate languages are only likely to be achieved by bilinguals who
had learned both languages before the age of six, also known as early bilinguals.
Based on her results, Kilpatrick (2003) stated that in order to achieve near native-like
VOT values, speakers must have learned both languages at a young age. Additional
studies have supported this assertion by providing substantial evidence suggesting
that bilinguals’ language dominance of L1 and L2 at the allophonic level depends on
the age of acquisition of L2 (Fledge, 1991; Fledge & Efting 1987a; Flege & Lui 2001;
Fledge, Munro & MacKay, 1995).

Building on Kilpatrick’s (2003) research, Morgan (2011) approached the study of
bilingualism by exploring the challenges L2 English and L2 Spanish learners face when
acquiring the phonetic parameters of their second language (L2). He pointed out that
English speakers are familiar with voiceless stops having a long lag (in word initial
position) and short lag (elsewhere) within their language repertoire. But, Spanish
speakers are used to voiceless stops containing short lag VOT regardless of their
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location. By analyzing voiceless stops in word initial position he investigated whether it
is easier for English speakers to attain Spanish VOT values in any position, than for
Spanish speakers to acquire English VOT values in stressed word initial position.
Morgan (2011) gathered data from four sets of speakers: English monolingual and
Spanish monolingual, L1 Spanish L2 English bilinguals, and L1 English L2 Spanish
bilinguals. Participants were asked to read a passage in English and/or Spanish
containing predetermined tokens of voiceless stops in word initial position. Morgan’s
(2011) results revealed that L1 Spanish - L2 English bilinguals and L1 English - L2
Spanish bilinguals presented differences between English and Spanish VOT values. For
L1 Spanish - L2 English bilinguals, results showed an overall range of 16 ms. to 90 ms.
for English tokens with an average of 52 ms., and an overall range of 13 ms. to 40 ms.
for Spanish tokens with an average of 26 ms. As for L1 English - L2 Spanish bilinguals,
VOTs for English tokens ranged from 53 ms. to 79 ms. with an overall average of 64
ms., whereas VOTs for Spanish tokens ranged from 14 ms. to 44 ms. with an average
of 29 ms. (Morgan, 2011). Interestingly, his results also revealed that ranges for L1
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English - L2 Spanish bilinguals were similar in Spanish and English, but this was not the
case for L1 Spanish - L2 English bilinguals. Based on these results Morgan reported
that while both groups of bilinguals were able to understand that there is a difference in
VOT between Spanish and English, both struggled to produce native-like VOT in their
L2s.
Knowledge of two languages gives bilinguals different discourse options: they can
use only one of the languages (unilingual discourse) or they can switch between one
and the other language (bilingual CS discourse). By studying these different
discourse contexts, VOT can be utilized to further understand how bilinguals manage
two languages, their capacity to separate phonetic categories, and the dynamics of
interchanging languages. Trying to address the effects that languages have on each
other when CS is present, previous studies have established categories to explain
this context of language interaction. For instance, researching inter-language
interference in VOT production, Antoniou et al. (2011) utilized bilingual CS context as
a tool to investigate phonetic effects among Greek-English bilinguals’ productions of
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/p, b, t, d/ in initial and medial positions. They explained their analysis with four
possible outcomes of Greek (L1) and English (L2) language interaction:
1)

Unidirectional L1 influence on the L2 (Caramazza et al., 1973)

2)

Bidirectional L1-L2 interaction

3)

Unidirectional L2 influence on L1 (Fledge et al., 2002)

4)

No L1-L2 interaction

According to the results of this research, bilinguals’ initial English stops were
affected while the initial Greek stops were not. When participants code-switched
from Greek (L1) to produce English (L2) targets, bilinguals produced voiced stops
with longer voicing lead and produced voiceless stops with shorter lag (more
Greek-like). This study provides evidence on how CS context may have an effect
on the phonetic realization of stops in bilinguals’ speech. In this occasion resulting
in unidirectional L1-interference on production of L2 segments. Antoniou et al.’s
(2011) investigation is of great relevance to the present study since it analyzes the
phonetic realization of labial and coronal stops during CS.
8

It is crucial to note that all previous studies mentioned here (Kilpatrick, 2003;
Morgan 2011; Olson, 2012; Antoniou et al., 2011) had predetermined CS segments,
so evidence of CS in vernacular speech is still to be gathered to understand what
goes on during natural speech at the phonetic level. This study will fill this gap in the
literature by recording Spanish-English bilinguals during an informal conversation
where they code-switched at no pre-established points. This will provide new and
improved evidence of the phonetic realization of voiceless stops during language
interaction: unilingual and bilingual CS in natural conversations.

1.2 Bilingualism
The term ‘bilingual’ has been controversial among linguists given that speakers
usually have asymmetrical capabilities in the languages acquired. In other words, they
may not have the same level of proficiency in speaking as they have in writing or they
may be proficient in reading but not in speaking. In addition, bilinguals may be different
among each other in the level of proficiency they have of the second language. Due to
these asymmetrical capabilities of speakers, multiple definitions have been attributed to

9

speakers of more than one language.
One of the first definitions for bilingualism is attributed to Bloomfield (1933:56),
who described bilingualism as “a native-like control of two languages”. Later, Weinreich
(1953) defined bilingualism as the varying use of two languages, while Haugen (1953)
defined it as “the ability to converse meaningfully in another language”. Particularly in
the case of highly proficient bilinguals, as the participants of this study, two competing
languages reside in one mind, often in overlapping brain territories (Kim, Relkin, Lee, &
Hirsch, 1997). Considering these definitions, it is clear that defining bilingualism has
been a complicated task for linguists. As stated earlier, problems arise because
bilinguals differ in their level of proficiency of the second language, and because they do
not have a symmetrical development in different areas of language abilities as writing,
reading, hearing, and speaking.
Wei Li (2001) addressed the definition of bilingualism by organizing bilinguals
according to their competence and production capabilities. The first classification
proposed by the author was receptive bilingual, a speaker who is able to understand but
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does not have an extensive vocabulary in a second language. The second classification,

dominant bilingual, is a speaker who is able to communicate in both languages but clearly
relies more on one of the two. And last, balanced bilingual, is a speaker who has an
extensive proficiency on both languages and uses both languages in a variety of settings
and domains (Poplack, 1984). Grosjean (1982) further stated that bilingual speakers are
those who use two languages regardless of their proficiency (fluent vs. learner), sequence
of language learning (sequential vs. simultaneous), or age of acquisition (early vs. late).

1.3 Analyzing Language Contact
Regarding the dynamics of language contact, researchers have previously tried to
explain it from different points of view (e.g., sociolinguistics, psycholinguistics, and
syntax). From a sociolinguistic perspective it has been stated that language choice among
bilingual speakers embodies ‘an act of identity’ that results from the context of a
multilingual or multicultural community (Le Page, 1985). According to Khattab (2009:156)
language contact is “a way to reflect issues of identity, empowerment, conflict
development and resolution, and negotiation of meaning”. Language contact has been
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also referred to as a widely operative norm of communication in certain types of
multilingual communities (Sankoff & Poplack, 1981). Milroy and Muysken (1995)
approached language contact from a different perspective, looking to comprehend how
the elicitation of more than one language works cognitively among bilinguals. They stated
that: “the complex interactions resulting from the storage and simultaneous processing of
several languages in one human brain are revealing of general features of neurolinguistic
and psycholinguistic processing” (Milroy and Muysken, 1995:4). Through the diverse
explanations mentioned above, it can be seen how the field of contact linguistics has
produced a great deal of debate between researchers due to the fact that there is no
uniform view and methodology to explore language contact (Bullock, 2009).

1.4 Code Switching (CS)
The alternation of languages during bilingual speech has been approached mainly
from a grammatical perspective aiming to explain the set of rules that underlie CS and its
structure. Poplack (2001:1) defined code switching as ‘the mixing by bilinguals of two or
more languages in discourse or one of a number of linguistic manifestations of language
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contact and mixing’; the mixing of Spanish and English by bilinguals, in the case of this
study. These definitions described only the structure or patterns of CS but not its causes
or what induces bilinguals to switch from one language to the other. In this respect, it has
been suggested that CS works as a compensatory function for speakers who need to
communicate in a language in which they have limited competence (Silva-Corvaláan,
1983). While on the contrary, others indicate that CS is a sign of a high degree of
separation among languages and their corresponding syntactic systems, leaving a very
limited possibility of one system influencing the other (e.g. Sobin, 1983).
With respect to categories for CS, studies (MacSwan, 2000; Poplack, 1980;
Sankoff and Poplack, 1981; Redouane, 2005) have suggested the following
classifications:



Intra sentential switching: Switches within sentences, shifting from L1 to L2
or vice versa in the middle of the sentence.
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English

Spanish

English

e.g.: I saw him cuando estaba close to the wall.



Inter sentential switching: Switches between or among sentences,
switching from L1 to L2 from one sentence to the other.

English

Spanish

e.g.: I saw him when he was close to the wall. Luego le dije que tuviera cuidado.

Previous research also focused on understanding what goes on during CS and
how different patterns can be analyzed (Poplack & Sankoff, 1984; Poplack, 1980;
Gelderen & MacSwan, 2006). In the case of Spanish-English CS, it is not clear yet
whether it can be classified as Spanish containing English utterances, or vice versa; or
else, if it falls under a different category where the interaction of two languages can
result in a third notion. Devised to explain intra-sentential CS, the Matrix Language
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Frame (MLF) model developed by Myers-Scotton (2006) is relevant to this study due to
its direct approach to the classification of CS. The MLF model focuses on the roles
played by each of the languages during CS, stating that clauses containing more than
one language are composed of a Matrix language (henceforth ML) and an Embedded
Language (henceforth EL). The language determining the grammatical structure of the
sentence is the ML and any other language present during CS is classified as the EL
(Rahimi & Dabaghi, 2013). As will be seen in Chapter 3, most of the data analyzed in
this study are examples of intra-sentential CS, where either Spanish or English may
fulfill the role of the ML or EL in a given sentence. Muysken (2000) and Olson (2012)
further analyzed intra-sentential CS describing two different types of switching: i)
alternational switch, characterized by a ‘true switch’ from one language to the other,
involving both grammar and lexicon (Olson, 2012); ii) insertional switch, classified as the
placement of a lexical or phrasal category from the EL in an utterance or discourse
comprised of the ML (Olson, 2012). In addition to this classification, linguists such as
Bullock (2008) mentioned that CS could refer not only to the alternation of languages
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within a single utterance, but also to bilingual’s performance in unilingual speech. That
is, unilingual speech among bilinguals can also provide evidence of how one language
can influence another (L1 on L2 or vice versa) at the phonetic level, for instance.

Regarding the varieties of inter-sentential switching, two have been mentioned in
previous research, borrowing and CS. According to Poplack and Sankoff (1981),
borrowing is different from CS in that the former may involve deformation or replacement
of parts of the grammar or lexicon of one of the languages available, while CS does not.
A clear example of lexical borrowing with a degree of deformation given by Bullock (2008)
is the use of the term Vick’s VapoRub adapted among Spanish speakers as vivaporú.
This is an instance where incorporation of individual L2 words into the discourse of L1 is
phonologically and morphologically adapted to conform to the patterns of L1 (Bullock et
al., 1998). This example of loan phonology is characterized by the use of one of the
strategies of language adaptation: deletion, epenthesis, or sound substitutions. To
describe loan words that are not fully integrated to the phonological characteristics of the
base language, the term ‘nonce borrowings’ was brought in to this area of study by
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Poplack et al. (1988). Following Poplack, Sankoff, & Miller (1988) this study will
differentiate borrowing from CS by defining borrowing as a path of communication utilized
by monolinguals and bilinguals with any degree of dominance of two or more languages
and CS as a path of communication utilized by bilinguals with a high degree of proficiency
and sociolinguistic competence on both languages. A high degree of proficiency allows
participants to adapt both languages to the social setting and context.
All of the approaches mentioned have been based on syntax, leaving aside other
levels of language interaction such as the phonetic realization of sounds during CS.

1.5 Approach to Discourse Analysis and CS
In order to understand the route taken in the present study for the analysis at the
phonetic level during language interaction, we will need to refer back to the MLF model
mentioned in the previous section. The MLF model states that CS clauses within the
same sentence (intra-sentential CS) are composed of a Matrix Language (ML) and an
Embedded Language (EL) acting as a ‘participant’ language. This approach focuses on
the syntactical study of CS ‘points’ contrary to the focus of the study at hand, which, in
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turn, focuses on CS ‘segments’. The outcome of the MLF model is that: the ML would
condition the classification of tokens. For instance, under the MLF model a token in
Spanish located in a clause where the ML is English would be classified as English or
vice versa. The following figure illustrates how the MLF model is applied to analyze
sound segments in the present study.

Figure 1.1 Location of CS points and CS segments within a sentence.
Figure 1.1 illustrates the locations for CS points and segments. Following the MLF
model, the grammatical structure of the clause is determined by the verb, in this case by
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the verb in Spanish ‘vamos’. Consequently the clause is composed of an English token
(pool) embedded in Spanish grammar (ML). According to the MLF model, this whole CS
clause would be classified as Spanish due to its ML.

The approach to the analysis of CS segments clauses in this study varies from that
of syntax and the MLF model in that:



Spanish and English tokens in unilingual (inter-sentential) clauses are taken as
evidence for VOT values of Spanish or English.



Spanish and English tokens in clauses where CS (intra-sentential) is present are
taken as evidence for VOT according to the language of the token.

1.6 The Phonology and Phonetics of Spanish and English /p, t, k/
Although English and Spanish have the same voiceless stops, /p, t, k/, their
allophonic distribution is not the same in word initial position, as illustrated in figure 1.2.
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Figure 1.2 Voiceless stops in Spanish and English
Figure 1.2 above gives a visual representation of how English and Spanish share
phonemes (/p, t, k/) but diverge at the allophonic level (e.g. [k] vs. [kʰ]). This phonetic
distinction can be said to be gradient and non-salient to native speakers as opposed to
categorical as phonological features (Bullock, 2008). English allophones [p] and [pʰ], are
in complementary distribution, occurring only in specific environments. Allophone [pʰ]
occurs in stressed word initial position and it is realized with an aspiration following the
release of the consonant. Un-aspirated allophones in English occur in unstressed word
20

initial position and medial environments. On the contrary, voiceless stops in Spanish are
not realized with aspiration, they maintain a short lag regardless of their environment.

As stated earlier, there is a distinction in the phonetic realization of voiceless
stops in English and Spanish. Voiceless stops in English have aspiration, thus a long
lag, while voiceless stops in Spanish do not have such aspiration and, therefore, have
short or no lag. This phonetic difference provides the perfect condition to study the
realization of sounds during CS, which is the main focus of the present study.

1.7 Voice Onset Time (VOT)
What has traditionally been called aspiration [ʰ] (brief puff of air) is best measured
as the lag of time elapsing between the release of a stop (/p, t, k/) and the onset of the
vocal cord vibration of the following segment or vowel, referred to as Voice Onset Time
(VOT). As stated by Lisker and Abramson (1964), VOT represents the interval of time,
measured in milliseconds, between the burst of a stop and the onset of vocal fold pulsing.
Depending on the duration of this interval, VOT can be divided in three subcategories
(Thomas, 2011). The first category is lead VOT, occurring in instances where the vocal
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cords start pulsing before the burst. The result for this articulation would be a voiced stop
phoneme (/b, d, and g/). Second, a short lag VOT, a release starting right after the burst
resulting in a voiceless stop, as (/p, t, and k/). And third, long lag VOT, when pulsing starts
long after the burst, resulting in voiceless aspirated stops as in English [pʰ], [tʰ], and [kʰ].
The following table summarizes the average VOT values in milliseconds for voiceless
stop consonants (/p, t, k/) in word initial position from previous studies:

Table.1.1 VOT values in ms. for voiceless consonants in initial position
Grosjean and Miller (1994)
English-French

Bilingual Speakers

/p/

/t/

/k/

English

78

77

90

English Code Switch

90

82

100

French

21

18

25

Monolingual

Monolingual

Bilinguals

Spanish

English

Spanish Values

27.5

50.7

33.8

English Values

46.1

70

59.4

Kilpatrick (2003)
English-Spanish

Overall average of /p/, /t/, and /k/

Antoniou et al. (2011)

22

English-Greek

Greek target groups

/p/

/t/

/k/

Unilingual

12.4

15.3

n/a

Code Switching

23.7

25

n/a

English target groups

/p/

/t/

/k/

Unilingual

76.1

91.9

n/a

Code Switching

68.6

81.8

n/a

Morgan (2011)

English-Spanish
Monolinguals

/p/

/t/

/k/

English

72.2

78.8

63.7

Spanish

19.5

18.9

29.3

Bilingual English Values

/p/

/t/

/k/

L1 English L2 Spanish

61.5

67.7

63.7

L1 Spanish L2 English

49.9

56.6

58.6

Bilingual Spanish Values

/p/

/t/

/k/

L1 English L2 Spanish

28.9

25.5

34.6

L1 Spanish L2 English

19.8

22.7

33.9

Olson (2012)

English-Spanish
English Dominant-English VOT

/p/

/t/

/k/

Stay (monolingual context)

64

77

77

Switch (monolingual context)

46

54

68

Switch (bilingual context)

42

52

67

English Dominant-Spanish VOT

/p/

/t/

/k/

Stay (monolingual context)

23

24

37

Switch (monolingual context)

22

27

36

Switch (bilingual context)

23

31

39

23

Spanish Dominant-English VOT

/p/

/t/

/k/

Stay (monolingual context)

46

57

70

Switch (monolingual context)

40

46

62

Switch (bilingual context)

43

51

64

Spanish Dominant-Spanish VOT

/p/

/t/

/k/

Stay (monolingual context)

23

22

34

Switch (monolingual context)

21

26

43

Switch (bilingual context)

22

25

40

Table 1.1 Illustrates VOT values for monolingual and bilingual speakers from
previous studies. These studies have extracted VOT values of stops in different language
contexts and interactions. With the exception of Kilpatrick’s study, where an average was
made for all sounds, the rest of the studies divided their results by stops’ place of
articulation (i.e. labial, velar and coronal), allowing us to compare the VOT of individual
stops.
Grosjean and Miller (1994) results show VOT values that did not exhibit a ‘base
language’ effect among French-English bilinguals who were asked to read stories and
sentences in monolingual English and French and in French with English tokens inserted
at CS segments. This means that participants’ phonetic realization of stops followed the
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average values of monolingual speakers. On the other hand, Antoniou et al.’s (2011)
results demonstrated that, when speakers code switched from Greek (L1) to English (L2),
they produced English voiceless stops with shorter lag, providing evidence of L1
interference in L2, or base ‘language effect’. In this study VOT was examined by having
subjects read carrier phrases that contained embedded tokens with labial and coronal
stop consonants in word initial position.
Kilpatrick’s study revealed that bilingual participants who read passages in
unilingual Spanish and English discourse had VOT values that varied from those of
monolinguals. It is important to point out that Kilpatrick’s summary of results show VOT
values for Spanish and English for monolingual and bilingual participants. This is because
monolingual participants had some exposure to both languages, and they were asked to
read passages in Spanish and English even though they were not considered proficient.
Bilinguals were asked to read both passages as well.

Morgan’s results showed that bilinguals who spoke Spanish as L1 and who were
learning English as L2, and vice versa, have difficulty producing L2 VOT values that
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resemble the VOT values of monolinguals. The phonetic realization of L2 voiceless stops
was affected by the L1; in other words, there was a unidirectional interference from L1 to
L2 or base language effect.

Olson (2012) utilized a picture-naming task to elicit stimuli for his study. Bilinguals
were instructed to name the objects as fast as they could by using any language that
came up first. The elicited tokens were classified as: ‘switch’ tokens for those in which the
language of response was different from the preceding token, and ‘stay’ tokens, for those
where the language stayed the same in two consecutive tokens. Olson’s (2012) results
showed that during language switching from one token to the next, all speakers were able
to maintain two separate phonetic categories for English and Spanish. In other words, CS
contexts did not seem to affect the phonetic realization of voiceless stops in each
language.

In most of the studies reported above (Antoniou et al., 2011; Kilpatrick, 2003;
Morgan, 2011; Grosjean and Miller, 1994), the authors gathered bilingual data using
reading tasks. The major problem with these studies is that CS segments were pre-
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determined along the passages to obtain the desired data. In addition, although reading
tasks are useful for eliciting specific types of information, they are not the best method for
eliciting CS, which generally occurs in vernacular speech. Nevertheless, despite the
drawbacks associated with reading tasks as method of data collection for the study of
CS, the results of these previous studies showed that the analysis of VOT in CS segments
can provide important insights into the ability of bilinguals to manage different linguistic
systems while switching between them.

1.8 Measuring VOT
According to Lisker and Abramson (1964), the VOT of voiceless stops is the time
in ms. between the burst marking the release of a stop (/p, t, k/) and the onset of vocal
fold pulsing. Spanish voiceless stops are normally short lag, while English voiceless stops
are long lag. However, VOT can vary depending on the consonant point of articulation.
VOT is ordinarily longer for dorsal stops than for coronal or labial stops, for articulatory
and aerodynamic reasons (Cho and Ladefoged, 1999). Moreover, dorsal stops may show
two or more bursts possibly causing confusion during phonetic analysis. To identify the
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beginning of the consonant, Cho and McQueen (2005) used the point where the second
formant (F2) of the preceding vowel disappears, which is basically the “offset of the
preceding vowel”. To isolate the beginning of VOT, Cho and Ladefoged (1999) measured
it from the last burst. The same method of measurement was used in this study.

Figure 1.3. Spectrogram (bottom) and waveform (top) of /k/ in the word ‘kids’.
The arrow marks the release of the stop.
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Figure 1.3 illustrates how VOT was measured using Praat (Boersma and Wennink,
2009). In this instance, the burst of /k/, in the phrase ‘los kids’, is determined by the dark
vertical line and the noise in the upper part of the spectrogram, while the end of the VOT,
where the voicing of the following vowel begins, is determined by a uniform pattern of
sound waves. So, to analyze VOT, I measured the time in ms. from the release of the
stop and the beginning of the voicing of the following vowel. The following chapter (see
section 2.8) explains this in more detail.
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CHAPTER 2: METHODOLOGY

2.1 Introduction
In this chapter I will describe the method of data collection and analysis
used in the current study. Instances of voiceless stops (/p, t, k/) in stressed word
initial position were extracted from conversations with Spanish-English
bilinguals. Then, VOT values of /p, t, k/ in unilingual and bilingual CS speech
contexts were measured and statistically analyzed.
Following are the research questions and hypothesis that guide the
present study.

2.2 Hypothesis and Research Questions
Are the VOT values of /p, t, k/ significantly different in unilingual and CS speech?

a. I hypothesize that VOT values of /p, t, k/ in Spanish will be longer in CS segments
than in monolingual speech. In order to answer this question, values will be
compared within and across subjects.
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i. If there are significant differences in the VOT values of /p, t, k/ in bilingual CS and
unilingual speech, then this will mean that bilingual speakers are adept at
separating phonetic aspects of each language effectively.

ii. If VOT values of /p, t, k/ overlap in bilingual CS and unilingual speech, this will
mean that bilinguals are not able to separate the phonetic aspects of each
language effectively.

My hypotheses and research questions are based on the studies previously
mentioned where language interaction was approached by analysis of VOT values of the
languages in contact. Building up on these studies, my hypothesis and research
questions will be investigated by utilizing naturalistic data offering original evidence of
phonetic realization of /p, t, k/ during Spanish and English CS. This will allow me to
analyze VOT values in CS and contribute to the study of whether CS consists of the
simple alternation of two languages following their corresponding parameters or whether
it consist of a language embedded in another having an effect on each other’s VOT
values.
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2.3 Subjects
Subjects who participated in this study were raised in El Paso. They are all from
Hispanic background and learned Spanish and English at a young age (early bilinguals),
and have a native-like proficiency in both languages. All these participants are regular
code-switchers in their daily conversations.

A total of twelve bilingual participants were interviewed for this study. Four of these
participants were later excluded because their conversations did not present any
instances of CS. Seven out of eight participants were females, with ages ranging from 22
to 62. They were all either employees or students at The University of Texas at El Paso
with at least high school education.

Given that this study involved human subjects, Institutional Review Board (IRB)
approval was requested and granted. The research was then carried following all
applicable rules and requirements. Subjects were recruited using the ‘Friend of a Friend’
technique (Milroy, 1987), explained in more detail in section 3.4. This technique helped
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recruit speakers who were known to be early bilinguals with a high proficiency in both
English and Spanish.

2.4 Setting
Due to its proximity to México, El Paso has been characterized as a stable
bilingual community in the border region. With its geographic location and constant
migration from México, El Paso provides a perfect paradigm for research in the areas of
bilingualism, second language acquisition, borrowing, and CS, as well as the
sociolinguistic issues that come with it. Constant migration from México is one of the many
outcomes of sharing the border area, also having an effect on how Spanish and English
are spoken. Thanks to the constant arrival of new Spanish speaking residents from across
the border, El Paso is characterized by a circulatory pattern of migration. As opposed to
the bilingual situation in other regions in the U.S. where English (the dominant language)
gradually displaces the L2 (Fishman, 1971), in El Paso both languages have been
maintained in the community.
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The Hispanic culture in El Paso includes monolingual English speakers,
monolingual Spanish speakers and Spanish-English bilinguals. In El Paso, language is
an important sign of cultural identity. For instance, fluency in Spanish can categorize an
individual as Mexican, Mexican-American, or Anglo-American (Hidalgo, 1988). There are
different varieties of Spanish present in the city (e. g. Puerto Rican and Colombian), but
the majority of Hispanic residents speak Mexican Spanish in different registers and styles
(slang, educated/uneducated, formal/informal, etc.).

2.5 Recruitment
The ‘Friend of a Friend method’ established by Milroy & Gordon (1987) was utilized
to contact participants. With this approach, I was referred to new participants through
acquaintances, people whom participants knew, family, coworkers, or friends.

This

method was used to make sure participants were members of the community being
targeted and helped guarantee that prospective subjects would be more willing to
participate. Participants were informed that the study was about the Hispanic culture of
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El Paso, family, friends, language, traditions, and experiences growing up in the area.
After the subjects agreed to participate, a questionnaire was sent to them via email.
In the cases where email was not viable the questionnaire was given to each participant
before the conversation and recording started. The questionnaire gathered information
about the participants’ linguistic background such as proficiency, and preferences of
language use.

2.6 Procedure
In order to ensure that the conversations would be as natural as possible, the
interviews took place at subjects’ places of their own choosing. In some cases, I met with
participants at their homes and in other cases on campus. Before the interview started,
subjects were notified that the conversation was going to be recorded. Then, the
conversations started by addressing basic questions about the community and family
aspects, such as family living in the area, number of siblings, family customs, etc. I tried
to choose questions that would be interesting to subjects and that would drive their
attention away from the recording and into the content of the conversation. This was done
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to reduce the ‘observer’s paradox effect’ (Labov, 1972) as much as possible. This
paradox explains the effect that observation has on the data gathered and how
participants respond during the study. As Labov (1972, p. 209) stated, “The aim of
linguistic research in the community must be to find out how people talk when they are
not being systematically observed; yet we can only obtain this data by systematic
observation”.

Conversations were recorded using a Mac computer equipped with a built in
microphone. Audacity (Audacity Team, 2008), a free online audio editor for recording live
audio software was utilized to record the participants’ conversations, which lasted from
20 to 45 minutes. To maintain confidentiality, participants’ names were substituted with
an identification number composed of the title initials of the study CS (Code-Switching)
plus a number starting from one hundred.

At no time before, during, or after the interviews in this study were subjects asked
to share confidential or sensitive information.
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2.7 Tokens
For the purpose of this study, tokens are defined as words, in English or Spanish, which
contain the phonemes /p, t, k / in stressed word initial position followed by a vowel.
Examples are given on Table 2.1.

Table 2.1 Words containing /p, t, k/ in word initial position
Spanish

English

/p/

/t/

/k/

/p/

/t/

/k/

puente

tiempo

casa

point

two

case

piso

tope

cuando

part

Tie

copy

Tokens containing these sounds were extracted from the recorded conversations
during unilingual speech in Spanish or English and from bilingual CS speech contexts.
Since one of the goals of this study is to gather speech samples close to vernacular
speech, there were no predetermined segments for CS or structured paragraphs to be
read. This is an improved way of collecting data for the study of CS because it analyses
speech in a more naturalistic context. Yet, this method of data collection also presented
some disadvantages. One of the most important problems encountered was the reduced
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number of tokens gathered from some speakers. As stated earlier, some speakers had
to be excluded from the analysis because they did not produce enough instances of CS.
Furthermore, not every instance of CS collected could be used as token, only those
containing the relevant sounds in word initial position. Even though sociolinguistic
interviews are the most appropriate way to collect data for the analysis of CS, one
important drawback of using this technique is that a larger number of subjects and tokens
are needed for a deeper analysis.

The tokens extracted from the conversations were in either English or Spanish;
this refers to tokens in the following contexts:

1) Token in Spanish sentence - Unilingual Spanish token
‘Él estaba trabajando ahí cuando yo entré’ (CS103 2:13) (/k/)
Translation: ‘He was working there when I started’
2) Token in English sentence - Unilingual English token
‘I told them we'll take Spanish at School’ (CS101 10:16) (/t/)
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3) Token in Spanish or English located in a clause where both languages are
present - Bilingual CS token
‘Es que casi no lo miro I only see him like once a year’ (CS101 6:58) (/k/)
Translation: ‘Is because I don’t see him a lot, I only see him once a year’
‘Mi papá pues he was in labor he worked in construction all his life and he
just recently retired a couple of years ago’ (CS110 4:52) (/p/)
Translation: ‘My dad well he was in labor he worked in construction all his
life and he just recently retired a couple of years ago’
‘Son de two different dads’ (CS109 2:25) (/t/)
Translation: ‘They are from two different dads’
Since these were informal conversations and some lasted longer than others, the
number of tokens containing /p, t, k/ in word initial position in unilingual and bilingual CS
segments varied across subjects, as shown in Table 2.2.
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Table 2.2 numbers of tokens per participant

Number of tokens

Subject

(/p, t, k/)

CS101

147

CS103

197

CS109

115

CS110

236

CS111

359

CS112

242

2.8 Acoustic Measurements
The program used for acoustic analysis of the tokens was Praat, created by Paul
Boersma and David Wennink (2009). As stated earlier, the acoustic analysis focused on
words containing /p, t, k/ in stressed word initial position followed by a vowel. To analyze
VOT, the length from the release burst to the start of the voicing of the following vowel
was measured. The start of voicing is determined by, the darkening of the first formant
and a uniformed pattern of sound waves (Olson, 2012). Following Cho and Ladefoged
(1999), for consonants that are realized with more than one burst, I measured VOT values
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from the last burst. In instances where a vowel precedes /p, t, k/ and the burst is not
clearly shown in the spectrogram because the pulsing continues into the following
consonant the starting point for VOT can be ambiguous. In these cases the point where
second formant (F2) of the vowel disappears was taken as the starting point of VOT (Cho
& McQueen, 2005). Any tokens with an unclear value for VOT where left as ‘0’ and then
removed for the statistical analysis.

Figure 2.1 Illustration of ‘My parents’

41

Figure 2.1 shows the spectrogram and wave sound of “My parents” as uttered by
CS101. The first group of sound waves in the picture belongs to the word “my”, while the
second belong to the first syllable in the word ‘parents’. In this figure the darkening of the
formats marks the voicing of the vowels. For voicing on “My Parents” we can see how F2
fades away for “My” and returns for the first vowel in the word “Parents”. In this case I
measured VOT from the area were F2 of the preceding vowel cleared out until the F2 of
the following vowel darkened again.

VOT values for each phoneme were kept separately. This is because VOT varies
according to the consonant’s place of articulation. For instance, velar stops such as /k/
are articulated in the back of the mouth resulting in a longer VOT. Thus, if the VOT of this
consonant were averaged with those of /p/ and /t/, it would lengthen those consonants’
VOT, obscuring the results obtained.
The VOT values for each phoneme (/p, t, k/) in unilingual speech and bilingual CS
segments containing both languages were compared as follows:

1) Unilingual Spanish clause vs. Unilingual English clause
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2) Bilingual CS Spanish clause vs. Bilingual CS English clause
3) Unilingual Spanish clause vs. Bilingual CS Spanish clause
4) Unilingual English clause vs. Bilingual CS English clause
First, I compared unilingual Spanish tokens to unilingual English tokens to
determine the average VOT values of Spanish and English /p, t, k/ among the participants
of this study (all bilingual). Then, I compared unilingual Spanish tokens to bilingual CS
Spanish tokens and English unilingual tokens to English bilingual CS tokens to determine
if participants produced voiceless stops with VOTs that matched the English and Spanish
norms for each sound. Subsequently, VOT values were compared for unilingual and
bilingual CS speech to reveal any evidence of cross language influence. And finally, VOT
values were compare against those obtained in previous studies (Kilpatrick, 2003;
Morgan, 2011; Antoniou et al., 2011; Olson, 2012) to determine whether there are task
related differences between the performance of subjects whose data was extracted from
natural conversations, and those whose data was extracted from read speech.
The following chapter will present the results of this investigation.
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CHAPTER 3: RESULTS AND CONCLUSIONS

3.1 Results
This section presents the acoustic analysis of the data in four linguistic contexts
from the six participants selected for further study. After the phonetic analysis and
classification of the tokens, two out of the eight participants had to be eliminated given
that even though their conversations contained CS instances, their number of tokens
containing /p, t, k/ in the relevant environments was very low or non-existent. Unilingual
and bilingual CS segments of speech were extracted from the recordings for statistical
analysis and coding. Table 3.1 presents the classification of tokens according to the
contexts in which they occurred:
Table 3.1 Classification of tokens
Unilingual Context
Spanish tokens  S
English tokens  E
Bilingual CS Context
Spanish tokens  CSS
English tokens  CSE
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Table 3.1 presents the four possible linguistic environments for the tokens
analyzed. The initials to the right of the arrow will be used from now onwards to refer to
each language context.

Given that data was collected from naturalistic speech, the duration of
recordings, the number of tokens per participant, and the number of tokens per
phoneme varied. Consequently, the length of recordings are not proportional to the
number of tokens obtained per participant, ranging from 115 to 359 and totaling 1,178
tokens containing /p, t, and k/ in stressed word initial position. First, tokens were coded
by language context, phoneme, and VOT. This was entered on an Excel spreadsheet
(see Appendix 3 for an example). Afterwards, using Praat, I measured the VOT value
in ms. for each of the 1,178 tokens for statistical analysis. The Statistical Package for
Social Sciences or SPSS (2009) was used to calculate the mean VOT and standard
deviation of each token, as shown in Table 3.2.
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Table 3.2 Mean, standard deviation, and total number of tokens per context
Phoneme

/p/

/t/

Context

Mean

Std. Deviation

N

S

23.013

12.4947

155

E

48.609

12.5652

23

CSS

25.461

13.6840

89

CSE

41.182

18.7886

22

S

24.626

11.8473

115

E

55.585

17.1039

82

CSS

25.439

12.5542

57

CSE

55.590

17.0722

39

S

26.669

10.2466

323

E

64.230

18.3334

61

CSS

26.022

10.2341

180

CSE

58.000

14.9946

32

/k/
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3.2 Analysis of Variance (ANOVA)
A two-way analysis of variance (ANOVA) was conducted with a between
subjects’ factors of target language context (S, E, CSS, CSE) and phonemes (/p, t, and
k/). Participants’ VOT values in Spanish and English along the four contexts were fairly
consistent with the VOT values for Spanish and English stops reported by Lisker and
Abramson (1964).

As expected, there were significant differences between the VOT

values of Spanish and English in unilingual contexts (F(11, 1166)= 8.774, p= .001); with
lower VOT values for Spanish (ranging from 23.01 ms. to 26.66 ms.) and higher VOTs
for English (ranging from 41.18 ms. to 64.23 ms.).
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40.00

E
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30.00
20.00
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0.00
/p/

/t/

/k/

Figure 3.1 Mean VOT values in unilingual and code switching contexts. Error bars
indicate standard deviation
Figure 3.1 illustrates mean values for each context with error bars delimiting the
range of standard deviation. The bars show the VOT values for English and Spanish
tokens in each context. In unilingual mode, all Spanish stops had a shorter lag than
English stops. Also, the results above support the previously mentioned notion stated
by Cho and Ladefoged (1999) that VOT is ordinarily longer for dorsal stops than for
coronal or labial stops for articulatory and aerodynamic reasons. Thus, the average
VOT values for /p/ are expected to be are shorter for those of /t/ and these being shorter
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than those for /k/. It is interesting to note that VOT values of /p/ and /k/ in E and CSE
are different, while the VOT values of /t/ are exactly the same. The significance
difference between these two contexts will be addressed later.

A Post Hoc (Scheffe) test was conducted to further explore relations between
phonemes, context, and subjects’ variance. The analysis revealed that 42% of the
variance among subjects’ VOT values was due to language context (S, E, CSS, CSE),
(F(3, 1166)= 290.78, p= .001). The following matrix compares the VOT means in each
context.

Table 3.3 Post Hoc Scheffe Test to compare VOT means in each language context

S

S

E

CSS

CSE

✓

✕

✓

(p= .001)

(p > .05)

(p= .001)

✓

✓

(p= .001)

(p= .001)

E

✓
(p= .001)

CSS
Significant

✓

Not Significant
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✕

Table 3.3 shows that there are significant differences in all contexts (p < .001)
except for Spanish tokens in S and CSS (p > .05). Due to the parameters for Spanish
and English mentioned earlier an asymmetric significant difference between these two
languages was expected. But not for English tokens in E and CSE environments which,
interestingly, also resulted in a significant difference (p > .001). This reveals a lack of
consistency in following uniform parameters for VOT values for English tokens during CS
among the participants of this study.
These results are an indication that while speakers maintained consistent VOT
values for Spanish tokens, regardless of context, this was not the case for English in an
otherwise Spanish sentence. This outcome supports Antoniou et al.’s (2011) statement
that CS has an effect on the phonetic realization of sounds yet, in this study, this was
only confirmed for English tokens. The results seem to suggest that there is a ‘language
switching cost’ (Olson, 2011) when code-switching from Spanish to English.

50

3.3 Conclusions
The findings of this study are discussed in relation to the research question
posed in Chapter 3, restated below:
Are the VOT values of /p, t, k/ significantly different in unilingual and CS
speech?
The results obtained from this study are somewhat ambiguous. As expected, a
significant difference was found between VOT values in S and E demonstrating that
participants kept VOT values separate for each language. Also, VOT values for S and
CSS are not significantly different, showing that speakers maintained VOT values for
Spanish during language interaction. But, a significant difference was found between
VOT values for E and CSE contexts, leaving room for speculation. This may be
evidence that participants have difficulties maintaining VOT parameters for English
during language interaction. But, why would there be a switching cost between E and
CSE, but not between S and CSS or between Spanish and English?
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This may be because the participants of this study have the ability to separate
their two languages during inter-sentential switching allowing them to maintain
consistent VOT values corresponding to S and E, but not during intra-sentential
switching where two languages are present in the same clause. This may be evidence
of an asymmetric ability to separate languages across a number of levels: syntactic,
lexical, phonological, phonetic, etc. (Olson, 2012). A possible explanation for the
significant difference between E and CSE may be that: Spanish acted as the ML in the
bilingual CSE clauses containing E tokens while English was the EL. This finding
would support the MLF model but from a phonetic perspective. Another possibility is
that the unexpected results from this study, that is the significant difference between E
and CSE, may be caused by a ‘base language effect’ or ‘bleeding’ (Antoniou et al.,
2011), where participants’ L1 (Spanish) has an effect on their L2 (English). This may
be explained by the fact that all participants are from Mexican descent and the first
language they were exposed to was Spanish. Yet, to confirm this idea, it would be
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interesting to explore further participants’ linguistic background with a questionnaire
that focuses on linguistic dominance and everyday use of each language.

On the whole, results from this study contribute to the relatively unexplored area
of phonetic realization of sounds during CS by providing naturalistic evidence of a
possible effect of language interaction at the phonetic level. The findings hereby
presented contradict what has been stated in previous studies that only analyzed CS
from a grammatical perspective (MacSwan, 1997, 1999; Huybregts and Boeschoten,
1999; Toribio, 1999), stating “nothing constrains CS apart from the requirements of the
mixed grammars” (Mac Swan, 1999). Following Bullock’s (2008) assertion, the phonetic
differences found in the VOT values of English stops during language interaction appear
to be gradient and non-salient to native speakers, as opposed to categorical as
phonological features.

3.4 Further Research

Further research still needs to be done in order to understand how bilingual
speakers are capable to segregate their languages during language interaction. In the
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meantime, the current findings provide a number of opportunities for future investigation
in the relatively unexplored area of CS from a phonetic perspective. The most intriguing
finding of this study is the asymmetry of VOT values in E and CSE. Additional data is
needed to confirm the current results, for instance, future analysis of CS could be
conducted on the same sounds in other phonetic contexts (e.g. medial position) or
among different phonemes.

Such analysis can provide a better understanding of

bilinguals’ speech production and their capabilities to separate languages during
bilingual discourse during different contexts.

Furthermore, this study may be replicated to gather data from different language
contact situations during naturalistic speech. This will corroborate the effects of CS on
different languages during naturalistic speech and determine whether the findings from
this study are universal or language specific.

In addition, new studies providing data at the phonetic level during language
interaction can open the door to innovative studies. For example, the connection of the

54

phonetic analysis to the MLF model linking theories based on syntax and phonetic
approaches to better understand what goes during CS.

Given that only one researcher was in charge of recording all the conversations
in this study, there is still the possibility that the observer’s paradox (Labov, 1972) could
have influenced the speech of participants. In order to explore this possibility; this study
may be replicated while data collection is done by different interviewers to investigate
this effect.
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APPENDIX 1
Hispanic Culture in El Paso, Texas
First Name Initial: ___________
Last Name Initial: ______________
1. Date of birth: Year______ Month_____ Day______
2. Sex (circle one)

a) Female

b) Male

3. Place where you live:

a) Urban

b) Rural

* How long have you lived there?
0-1 year

1- 3 years

3-6 years

-6+

4. How do you identify yourself?
a. American Indian or Alaska Native
b. Asian
c. Black or African American
d. Native Hawaiian or Other Pacific Islander
e. White
f. Other_______________
5. Birth order
a. First born
b. Second born
c. Third
d. Other________________
6. Place of birth (circle one)
a. El Paso, TX
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b. Juarez
c. Another place in Texas
d. Elsewhere in U.S.
e. Elsewhere in Mexico
f. Other (specify) _____________
7. Where did you attend school- US/Mexico? (Each option will have a link for option of
location and # of years)
a. Elementary

U.S.

Mexico

b. Secondary School

U.S.

Mexico

c.

U.S.

Mexico

High School

d. University (any input here, ask if they have graduated. If they haven’t, asked if
they are currently studying and link to the student version)
8. Who was your primary caregiver while you were growing up?
a. Mother
b. Father
c. Grandparent
d. Nanny
e. Other
9. Where was your primary caregiver born? (Circle one)
a. El Paso, TX.
b. Juárez
c. Another place in Texas
d. Elsewhere in the U.S.
e. Elsewhere in Mexico
f. Other (Specify) ______________
10. Most people in El Paso visit Mexico. How frequently do you visit Mexico?
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a. Never
b. Once a year
c. Twice a year
d. Once a month
e. Twice a month
f. Once a week
g. 2-5 times a week
h. Once a day or more often
*IF YES, Why do you go? Vacation, family, doctor, business

Language Background

1. If you speak Spanish, where did you learn to speak it? (Check all that apply)
a. Home only
b. School only
c. Home and school
d. Other
2. What was the first language in which you understood conversation?
a. Spanish
b. Both
c. English
d. Other
3. What was the first language you spoke? (Circle one)
a. Spanish
b. Both
c. English
62

d. Other
4. What was the first language in which you read books and newspapers? (Circle one)
a. Spanish
b. Both
c. English
d. Other
5. What was the first language in which you first wrote? (Circle one)
a. Spanish
b. Both
c. English
d. Other
6. Did you speak English before you spoke Spanish? (Circle one)
a. Yes
b. No
7. Did you speak Spanish before you spoke English? (Circle one)
a. Yes
b. No
8. Did you learn to speak both Spanish and English at the same time?
a. Yes
b. No
9. If you read and write Spanish, where did you learn to read and write it? (Check all)
a. Home
b. School
c. Church
d. Other
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10. If you read and write Spanish, where did you learn to read and write it? (Circle one)
(BACKGROUND)
a. Home
b. School
c. Church
d. Other
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APPENDIX 2

University of Texas at El Paso (UTEP) Institutional Review Board
Informed Consent Form for Research Involving Human Subjects

Protocol Title: Culture and Language in the Mexican bilingual community of El Paso,
Texas
Principal Investigator: Gisela Simental
The University of Texas at El Paso-Languages and Linguistics Department

1. Introduction

You are being asked to take part voluntarily in the research project described below.
Please take your time making a decision and feel free to discuss it with your friends and
family. Before agreeing to take part in this research study, it is important that you read the
consent form that describes the study. Please ask the study researcher or the study staff
to explain any words or information that you do not clearly understand .

2. Why is this study being done?

You have been asked to take part in a research study of Mexican Culture and language
in the community in El Paso, Texas to gather data about, customs, language, tradition
and history of the area.
Approximately eight to ten participants will be enrolling in this study at UTEP Campus
and/or at home.
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You are being asked to be in the study because you are a Spanish/English bilingual
with Mexican background.
If you decide to enroll in this study, your involvement will last about fifteen to twenty five
minutes.

3. What is involved in the study?
If you agree to take part in this study, the research team will: have you talk to another
participant about topics regarding Hispanic culture and language in El Paso, Texas. The
researcher will hand you a questionnaire at the time of the interview or via email ahead
of time regarding background information about yourself. Then, an index card will be
given to you with different topics of conversation. You will be asked to discuss the topics
mentioned on the index cards with the other participant. The conversation will be
recorded for analysis to make sure data gathering is as accurate as possible.

4. What are the risks and discomforts of the study?

There are no known risks associated with this research before, during or after the study
has taken place.
The study may include risks that are unknown at this time.

5. What will happen if I am injured in this study?

The University of Texas at El Paso and its affiliates do not offer to pay for or cover the
cost of medical treatment for research related illness or injury. No funds have been set
aside to pay or reimburse you in the event of such injury or illness. You will not give up
any of your legal rights by signing this consent form. You should report any such injury
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to Gisela Simental at (915) 892-0347 and to the UTEP Institutional Review Board (IRB)
at (915-747-8841) or irb.orsp@utep.edu.

6. Are there benefits to taking part in this study?

There will be no direct benefits for you in taking part of this study. However by
participating in this study you will help understand more about the bilingual community
of El Paso, Texas.

7. What other options are there?
You have the option not to take part in this study. There will be no penalties involved if
you choose not to take part in this study.

8. Who is paying for this study?
Internal Funding:
There is no internal funding provided for this study.
External funding:
There is no external funding provided for this study.

9. What are my costs?

There are no direct costs. You will be responsible for travel to and from the research
site and any other incidental expenses.
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10. Will I be paid to participate in this study?

You will not be paid for taking part in this research study.
11. What if I want to withdraw, or am asked to withdraw from this study?

Taking part in this study is voluntary. You have the right to choose not to take part in
this study. If you do not take part in the study, there will be no penalty.
If you choose to take part, you have the right to stop at any time. However, we
encourage you to talk to the researcher so that I know why you are leaving the study. If
there are any new findings during the study that may affect whether you want to
continue to take part, you will be told about them.
The researcher may decide to stop your participation without your permission, if he or
she thinks that being in the study may cause you harm or to other participant.

12. Who do I call if I have questions or problems?
You may ask any questions you have now. If you have questions later, you may call
Gisela Simental at (915) 892-0347 or by email at gsimental2@miners.utep.edu.
If you have questions or concerns about your participation as a research subject,
please contact the UTEP Institutional Review Board (IRB) at (915-747-8841) or
irb.orsp@utep.edu.

13. What about confidentiality?
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Your participation in this study is confidential. None of the information will identify you
by name. Your name and information will be kept on a password protected data base
with access granted only to the investigator. You will be assigned a number code
which will be used during the analysis and writing of the report. The researcher, Gisela
Simental, will be the only one with access to the recordings and the questionnaires.
All recordings will be saved digitally in a file hostage service with access limited to the
researcher and kept indefinitely for future studies or analysis.

14. Mandatory reporting
If information is revealed about child abuse or neglect, or potentially dangerous future
behavior to others, the law requires that this information be reported to the proper
authorities.

15. Authorization Statement
I have read each page of this paper about the study (or it was read to me). I know that
being in this study is voluntary and I choose to be in this study. I know I can stop being
in this study without penalty. I will get a copy of this consent form now and can get
information on results of the study later if I wish.

Participant Name:

Date:

Participant Signature:

Time:
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Consent form explained/witnessed by:
Signature
Printed name:
Date:

Time:
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APPENDIX 3

Token

Phoneme

VOT

1

to

/t/

27

paso

/p/

35

porsi

/p/

48

The first time he brought her over here witch was about time

/t/

46

to

/t/

32

to

/t/

47

to

/t/

43

took

/t/

64

to

/t/

44

comes

/k/

41

Meter

Sort

Data codification sample:

:03

Phrase
Back to El Paso de porsi she hates it cause the traffic
is so crazy

2

:03

Back to El Paso de porsi she hates it cause the traffic
is so crazy

3

:03

Back to El Paso de porsi she hates it cause the traffic
is so crazy

4

:15

I guess about eight and a half years ago
5

:26

They needed to go to get something to the Walt Mart
so we took her to the Wall Mart

6

:26

They needed to go to get something to the Walt Mart
so we took her to the Wall Mart

7

:26

They needed to go to get something to the Walt Mart
so we took her to the Wall Mart

8

:26

They needed to go to get something to the Walt Mart
so we took her to the Wall Mart

9

:26

They needed to go to get something to the Walt Mart
so we took her to the Wall Mart

10

:33

Never again has she gone into a Wall Mart when she
comes over here

11

2:13

Él estaba trabajando ahí cuando yo entre

cuando /k/

46

12

2:22

Y este yo conocía a sus hermanas porque ellas iban a

por

71

la escuela conmigo

71

/p/

13

2:28

Pero a él no lo conocía pero cuando entre a trabajar

cuando /k/

55

como

/k/

35

cuatro

/k/

35

como

/k/
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te

/t/

36

tu

/t/

32

porque

/p/

16

porque

/p/

27

casa

/k/

34

tío

/t/

31

ahí
14

2:31

Como a los tres cuatro meses de que entre a trabajar
ahí una de ellas entro también a trabajar ahí y nos
vimos en el lunch room

15

2:31

Como a los tres cuatro meses de que entre a trabajar
ahí una de ellas entro también a trabajar ahí y nos
vimos en el lunch room

16

2:49

17

2:49

18

2:49

19

2:52

20

2:52

21

2:57

22

2:57

Y luego le dije oye como te vienes a trabajar tu
Y luego le dije oye como te vienes a trabajar tu
Y luego le dije oye como te vienes a trabajar tu
Porque yo batallaba porque yo no manejaba
Porque yo batallaba porque yo no manejaba
So mi papa me dejaba en la casa de mi tío
So mi papa me dejaba en la casa de mi tío
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23

3:00

Mis tíos vivían ahí cerca de la Fara y yo caminaba al

tíos

/t/

50

tarde

/t/

25

casa

/k/

23

por

/p/

17

porque

/p/

21

como

/k/

26

pero

/p/

11

trabajo y en la tarde me tenía que ir caminando a la
casa de ellos a esperar que mi papa llegara por mi
24

3:00

Mis tíos vivían ahí cerca de la Fara y yo caminaba al
trabajo y en la tarde me tenía que ir caminando a la
casa de ellos a esperar que mi papa llegara por mi

26

3:00

Mis tíos vivían ahí cerca de la Fara y yo caminaba al
trabajo y en la tarde me tenía que ir caminando a la
casa de ellos a esperar que mi papa llegara por mi

27

3:00

Mis tíos vivían ahí cerca de la Fara y yo caminaba al
trabajo y en la tarde me tenía que ir caminando a la
casa de ellos a esperar que mi papa llegara por mi

28

3:43

Platicaba iba y platicaba ahí conmigo porque yo era
inspectora en la Fara

29

10:05

30

10:20

Si así fue como lo conocí
Yo lo conocí en entre a trabajar en abril bueno lo había
visto ahí pero que me lo hicieran introduce y me lo hiso
introduce su hermana de el en junio
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